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BASIC-ABSTRACT: 

NOVELTY - A flat cable (4) consisting of an array of optic fibers 
(1) is made 

to slide against the surface of a grindstone (7) along the 
direction of the 

array. The end faces of each optical fiber is thus chamfered. 
DETAILED 

DESCRIPTION - A flat optical fiber cable (4) consists of a parallel 
array of 

quartz-glass optical fiber (1). The optical fiber have individual 
coatings (2) 

as well as a batch coating (3). The coatings are removed at the 
end of the 

flat cable so that the optical fibers are exposed. The base fibers 
are kept in 

contact with the V grooved surfaces (5) of a grind stone (7). 
The surfaces 

of the V grooves are symmetric about the surface joining the 
axes of the 

fibers. An axial force is applied on the flat cable so that the tips 
of the 

fibers are passed onto the V groove surface. The flat cable is 
then slide 

longitudinally along the V groove to form a bent end face for the 
array of 
optical fibers. 

USE - For physical contact PC bonding of tape-like optical- fiber 
core wires. 

ADVANTAGE - Polishing time is shortened by the simultaneous 



chamfering of all 

the optic fibers in the array. DESCRIPTION OF DRAWING(S) - The 
figure shows 

the polishing procedure of end face of optic fiber. (1) Optic fiber; 
(2) 

Individual coating; (3) Batch coating; (4) Flat optical fiber cable; 
(5) V 

grooved surface; (7) Grind stone. 
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(54) METHOD FOR PROCESSING EDGE FACE OF OPTICAL FIBER AND GRINDER FOR PROCESSING 
EDGE FACE OF OPTICAL FIBER 



(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify the edge face processing of an 
optical fiber at the time of PC-connecting a tape-shaped optical fiber core 



wire. 



SOLUTION: An optical fiber 1 is exposed at the terminal part of a tape- 
shaped optical fiber core wire 4, and the surface part at the radial distance 
of the optical fiber 1 in a vertical direction from the central axial array face 
of each optical fiber 1 on one side of the central axial array face is cut, and 
a bending stress is applied to the optical fiber 1 so that the cut can be 
outside the bending, and each optical fiber 1 is cleavage cut so that the edge 
face can be formed. In this case, the central axial array face of the optical 
fiber 1 is matched with the longitudinal direction of a V-shaped grinder 
face 5 provided on the surface of the grinder 7, and the edge part in the 
periphery of the cut and edge part at the opposite side to the cut on the edge 
face of the optical fiber 1 are simultaneously brought into contact with the 
grinder face 5, and the tape-shaped optical fiber core line 4 or the grinder 7 
is allowed to slide to the direction of the central axial array of the optical 
fiber 1 so that the edge part of each optical fiber edge face can be 
chamfered. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the grinding stone for optical fiber end- face 

processing used for the end-face art of an optical fiber, and it. 

[0002] 

[Description of the Prior Art] Connector connection which used physical contact combination as the one method is made in 
connecting the optical fiber which makes glass, such as a quartz, a principal component. It is the method of physical contact 
combination also being called PC combination, forcing an end-connection side mutually, making carry out elastic deformation 
of the end face, and making adhesion connection, and a glass comrade needs to contact completely in the comparison end face 
of an optical fiber. 

[0003] On the other hand, in the optical fiber which makes glass, such as a quartz, a principal component, the method of 
carrying out the cleavage of the glass and cutting it is performed on the basis of the blemish as the cutting process or the 
end-face formation method of a simple optical fiber by attaching a blemish to the front face, carrying out the blemish outside, 
and giving bending stress to an optical fiber. Drawing 7 (A) and (B) are the side elevations showing the end-face formation 
method by this cleavage, drawing 7 (A) shows the state in front of a cleavage, and drawing 7 (B) shows the state after a 
cleavage. In drawing 7 , the optical fiber to which 20 makes glass, such as a quartz, a principal component, covering which 21 
becomes from an ultraviolet-rays hardening type resin etc., and 22 are protective covering which consists of vinyl chloride 
resin, a Nylon, etc., and optical fiber core wire consists of an optical fiber 20, covering 21, and protective covering 22. 
[0004] As first shown in drawing 7 (A), covering 21 and protective covering 22 of the terminal section of optical fiber core 
wire are removed, and an optical fiber 20 is exposed. Then, slight blemish 20a is attached to the surface lower part lateral 
portion of an optical fiber 20 with a cutter, and the bending stress which bends the point of an optical fiber 20 up is given. If it 
does so, the cleavage of the optical fiber 20 will be carried out from the part of blemish 20a, and it will be cut in the medial 
axis of an optical fiber 20, and almost right-angled cleavage-plane 20b. Barricade 20c with a height [ as shown in the edge 
portions of blemish 20a of cleavage-plane 20b and an opposite side at drawing 7 (B) at this time ] of about 0.1-1 micrometer 
may remain. 

[0005] Since a barricade serves as an obstacle, a perfect glass comrade's contact surface is not obtained but joint loss becomes 
large even if it is going to perform PC combination, with a barricade left, when it is going to perform PC combination, it is 
necessary to remove a barricade. There is a method of performing the so-called beveling of shaving off the edge of the 
circumference of an end face as a method of removing such a barricade. 

[0006] When an optical fiber is the single heart, forcing the edge portion of an end face on a grinding-stone side, grinding an 
edge portion, holding in the direction of slant to the grinding-stone side turning around an optical fiber, and turning an optical 
fiber to the circumference of a shaft slowly, by continuing polish, as shown in drawing 7 (C), beveling of 20d of end-face 
perimeter edge portions can be performed, and a barricade is completely removed by it. 

[0007] However, in the case of the tape-like optical fiber core wire which has arranged two or more optical fibers in parallel, 
and prepared package covering in the outside, it was difficult even if it was going to perform beveling of the end-face 
perimeter like the method in the above-mentioned single heart in the end face of each optical fiber. Because, even if it is going 
to force the end-face edge portion of an optical fiber on a grinding-stone side and was going to rotate the optical fiber around 
the medial axis, holding an optical fiber in the direction of slant to a grinding stone, the optical fiber interval was narrow, the 
contiguity optical fiber became an obstacle and it was impossible to have made it rotate. Therefore, when it was going to 
perform PC combination in tape-like optical fiber core wire, in order to remove a barricade, the whole end face was ground. 
[0008] 

[Problem(s) to be Solved by the Invention] Since it was difficult to remove the barricade which remains in the edge portion of 
an end face even if cleavage operation of the optical fiber exposed in the terminal section therefore cut in the case of tape-like 
optical fiber core wire, as mentioned above, the end face was ground completely to carry out PC combination of the tape-like 
optical fiber core wire. However, since grinding warning against forming the transformation layer by polish processing of an 
end face in order to grind the whole end face was called for, the amount of polishes of high-speed polish also increased 
difficultly, and the time which polish takes was taken for a long time, and had become cost quantity. 
[0009] this invention offers the grinding stone for optical fiber end- face processing used for the method of in the case of 
tape-like optical fiber core wire being only beveling of a barricade and its circumference edge portion, and obtaining the end 
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face in which PC combination is possible, and it. 
[0010] 

[Means for Solving the Problem] In the end-face art of the optical fiber of this invention An optical fiber is exposed in the 
terminal section of tape-like optical fiber core wire which has arranged the core wire which covered to the optical fiber which 
makes glass, such as a quartz, a principal component to two or more parallel, and prepared package covering in the outside. A 
blemish is attached to the surface portion which is in one side of the medial-axis array side of this optical fiber, and is in the 
radius distance of each of this optical fiber perpendicularly from this medial-axis array side. Give bending stress to this optical 
fiber, carry out cleavage cutting of each optical fiber, and an end face is formed so that this blemish may serve as an outside 
of bending. The medial-axis array side of the aforementioned optical fiber is doubled with the longitudinal direction of the 
grinding-stone side of the shape of a V groove established on the surface of the grinding stone. By contacting simultaneously 
the edge portion of the aforementioned blemish circumference of the end face of the aforementioned optical fiber, and the 
edge portion of the opposite side of this blemish to this grinding-stone side, and sliding tape-like optical fiber core wire or a 
grinding stone in the medial-axis array direction of an optical fiber It is characterized by beveling the edge portion of each 
two optical fiber end faces. 

[001 1] Furthermore, the medial-axis array side of the aforementioned optical fiber is made perpendicular to the longitudinal 
direction of the grinding-stone side of the shape of a V groove prepared in two or more parallel on the surface of the grinding 
stone. By sliding tape-like optical fiber core wire or a grinding stone in the medial-axis array side and the right-angled 
direction of an optical fiber, contacting the near [ a medial-axis array side ] edge portion of the end face of each optical fiber 
to the grinding-stone side of two or more shape of an aforementioned V groove, respectively It is characterized by beveling 
the end-face edge portion near the medial-axis array side of each optical fiber. 

[0012] In addition, it becomes possible about the edge section of two end-face both sides to perform polish beveling 
simultaneously by using what established at least 1 set of V groove-like grinding-stone side on the surface of the grinding 
stone as a grinding stone for optical fiber end- face processing used for polish beveling of the end-face edge section. 
[0013] Furthermore, polish beveling of tape-like optical fiber core wire of the end-face edge portion of two or more optical 
fibers can be performed using one grinding stone from a direction perpendicular to a 2-way, i.e., a direction parallel to an 
optical fiber medial-axis array side, by two or more grinding-stone sides of the shape of an aforementioned V groove 
constructing, and using what is arranged at intervals of the same pitch as the array pitch of tape-like optical fiber core wire so 
that a V groove may become parallel. 

[0014] Moreover, if the taper section which spreads toward an outside is prepared in the edge of the longitudinal direction of 
the grinding-stone side of the shape of an aforementioned V groove, it will become easy to put the nose of cam of an optical 
fiber on the grinding-stone side of the shape of a V groove of a grinding stone. 
[0015] 

[Embodiments of the Invention] Drawing 1 (A) and (B) are drawings showing the situation of polish beveling of the end-face 
edge portion in the end-face art of the optical fiber of this invention, drawing 1 (A) is the perspective diagram, and drawing 1 
(B) is a side elevation. Moreover, drawing 3 (A) and (B) are drawings explaining processing of the terminal section of 
tape-like optical fiber core wire, drawing 3 (A) is the perspective diagram, and drawing 3 (B) is the side elevation. Moreover, 
drawing 4 (A) is the side elevation seen from the end-face side of the tape-like optical fiber core wire after end-face beveling. 
In drawing 1 , drawing 3 , and drawing 4 , the optical fiber to which 1 makes glass, such as a quartz, a principal component, 
covering which 2 becomes from an ultraviolet-rays hardening type resin etc., package covering which 3 becomes from an 
ultraviolet-rays hardening type resin etc., and 4 are tape-like optical fiber core wire. 

[0016] As first shown in drawing 3 (A), in the terminal section of the tape-like optical fiber core wire 4, the package covering 
3 and the covering 2 on each optical fiber 1 are removed, and the optical fiber core wire 1 is exposed. Subsequently, it is 
made to move in the shaft and the right-angled direction of an optical fiber, rotating the cutter 1 1 which has a circular edge, 
and a blemish is attached to surface partial la which is in one side of the medial-axis array side X-X' side of each optical fiber 
1, and is in the radius distance of this optical fiber 1 perpendicularly from a medial-axis array side. Then, if down bending 
stress is applied so that it may become an optical fiber 1 outside about blemish la, a cleavage will happen from blemish la of 
an optical fiber 1, an optical fiber 1 will be cut, and an end face almost perpendicular to the medial axis of an optical fiber 1 
will be formed. Moreover, barricade lb may remain in the edge portions of blemish la of an end face, and an opposite side 
simultaneously. 

[0017] Since blemish la is attached to the surface portion which is in one side of the medial-axis array side of each optical 
fiber 1, and is in the radius distance of an optical fiber perpendicularly from a medial-axis array side, it will be made into the 
surface portion which barricade lb also has in the opposite side of a medial-axis array side, and is in the radius distance of an 
optical fiber perpendicularly from a medial-axis array side. Blemish la and barricade lb make this invention in this way 
paying attention to being made in the medial-axis array side of an optical fiber, and the part which has a relation in 
specification. 

[0018] Since two or more blemish la and barricade lb of an optical fiber 1 are located in a line on the field respectively 
parallel to a medial-axis array side X-X' side As shown in drawing 1 , when the medial-axis array side of an optical fiber 1 is 
doubled with the longitudinal direction of a V groove and the nose of cam of an optical fiber 1 is applied to the grinding-stone 
side 5 of the shape of a V groove prepared in the front face of the pedestal 6 of a grinding stone 7 at a V groove, all of the 
portion of blemish la of each optical fiber 1 and barricade lb will contact the grinding-stone side 5. 
[0019] If it is made such and the tape-like optical fiber core wire 4 or a grinding stone 7 is slid in the direction of a 
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medial-axis array side, as shown in drawing 4 (A), the edge portions lc and Id of each optical fiber 1 will be ground, and 
beveling will be performed. In addition, beveling of about 10 micrometers is possible at the grade which the edge portion of 
an optical fiber end face is contacted to V groove surface, and goes and comes back to sliding three times. Moreover, 
barricade lb of the end-face edge portion of an optical fiber 1 is removable with this beveling. If a barricade is lost, since the 
end face of an optical fiber will turn into only a field almost perpendicular to a medial axis, PC combination can be performed 
if such two optical fibers are compared. 

[0020] Moreover, although the end face obtained by the cleavage is a field almost perpendicular to the medial axis of an 
optical fiber, it may incline from the vertical plane about 1 to 2 times strictly. Like the case of a barricade, although this 
inclination does not exist, it may affect PC combination. On the other hand, since the transmission luminous energy at the 
time of PC combination is concentrated on the core of an optical fiber, the portion which needs full contact of a glass side 
comrade at the time of PC combination is only near the core of an optical fiber. The more reliable end-face art was considered 
paying attention to this. It is the method which it shows below. 

[0021] Drawing 2 is drawing showing the end-face art concerning the method, and, for drawing 2 (A), the perspective 
diagram of the first process and drawing 2 (B) are [ the perspective diagram of the second process and drawing 2 (D) of the 
side elevation of the first process and drawing 2 (C) ] the side elevations of the second process. Moreover, drawing 4 (B) is 
the side elevation which looked at the tape-like optical fiber core wire after beveling by this method from the end-face side. 
The same sign as drawing 1 shows the same thing in drawing 2 and drawing 4 . 

[0022] By this method, the grinding stone which formed the grinding-stone side of two or more shape of an parallel V groove 
on the pedestal 9, combining the block which has a slanting grinding-stone side, using the grinding stone 10 which has 
arranged the V groove-like grinding-stone side 8 to two or more parallel two or more is used. Moreover, the terminal section 
of the tape-like optical fiber core wire 4 removes covering 2 and the package covering 3 like the case where it explains based 
on drawing 3 previously, exposes an optical fiber 1, gives a blemish to an optical fiber front face, and forms the end face by 
the cleavage. 

[0023] Using this tape-like optical fiber core wire 4, as the first process shows to drawing 2 (A) and (B) Double the 
medial-axis array side of an optical fiber in the direction of a V groove, and the point of each optical fiber 1 is contacted into 
one slot of the grinding-stone side 8 of the shape of two or more V groove. It bevels by carrying out whether the tape-like 
optical fiber core wire 4 is slid in a medial-axis array side and this direction, or a grinding stone 10 is slid on the longitudinal 
direction of a V groove, and grinding the end-face edge section of an optical fiber 1. On the other hand, Mukai is sufficient as 
sliding, and both-way sliding is sufficient as it. If it does so, the edge portions lc and Id of each optical fiber 1 shown in 
drawing 4 (B) will be beveled. 

[0024] Subsequently, at the second process, as shown in drawing 2 (C) and (D), the medial-axis array side of an optical fiber 
is made into the direction of a V groove, and a perpendicular. It bevels by carrying out whether the point of each optical fiber 
1 is contacted into the respectively separate slot of the grinding-stone side 8 of the shape of two or more V groove, and the 
tape-like optical fiber core wire 4 is slid in a medial-axis array side and the right-angled direction, or a grinding stone 10 is 
slid on the longitudinal direction of a V groove, and grinding the end-face edge section of an optical fiber 1. On the other 
hand also in this case, Mukai is sufficient as sliding, and both-way sliding is sufficient. If it does so, the edge portions le and 
If of each optical fiber 1 shown in drawing 4 (B) will be beveled. 

[0025] Thus, when the end-face edge portion of an optical fiber 1 is beveled through the first process and the second process, 
as shown in drawing 4 (B), four edge portions lc, Id, le, and If will be beveled, and the simultaneously perimeter of an edge 
portion will be beveled. In addition, only the square portion of the center of an end face will not be beveled, but it will remain 
with the end face obtained by the cleavage. In addition, since an optical fiber may bend for a while when contacting the nose 
of cam of an optical fiber to a V groove, a rectangular head may wear each exact rectangular-kiln Rumi that it is not square 
and square. 

[0026] Moreover, since this square portion is small compared with the portion of the end face which remains without beveling 
in the case of drawing 4 (A) even if it is the case where the end face formed by the cleavage leans for a while to the medial 
axis of an optical fiber, and the right-angled field, When comparing the end face of two optical fibers and performing PC 
combination, an optical fiber end face compares, the crevice between end faces of it is lost by the elastic deformation at the 
time, and PC combination by the perfect glass contact surface is performed. 

[0027] In addition, although old explanation explained at the first process by making the medial-axis array side of an optical 
fiber into the same direction as the longitudinal direction of a V groove, and beveling by carrying out the medial-axis array 
side of an optical fiber in the direction perpendicular to the longitudinal direction of a V groove at the second process, the 
sequence of this first process and the second process may be reverse. 

[0028] Moreover, there are the following as an example of the grinding stone for optical fiber end-face processing which has 
a V groove-like grinding-stone side. The grinding stone for optical fiber end-face processing of drawing 5 (A) sticks the 
wrapping film 13 on the slanting side of two blocks 12 which have a slanting side, and it fixes it with a fixture 14 so that a 
slanting side may become V groove-like. Moreover, it is also possible to arrange and to fix what has the grinding-stone side of 
the shape of a V groove which consists of two blocks so that two or more sets and a V groove may become parallel, 
moreover, the wrapping film 13 - abrasive grains, such as an about 5-micrometer diamond, a silicon carbide, oxidization 
silicon, an alumina, and tungsten carbide, -- plastics -- mixing -- the shape of a film -- fabricating . 
[0029] Moreover, the grinding stone for optical fiber end-face processing of drawing 5 (B) sticks the wrapping film 15 
fabricated so that it might have two or more V grooves on the pedestal 16 which prepared the V groove. In addition, you may 
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fix a direct abrasive grain according to adhesives or electrodeposition on a V groove-like pedestal instead of a wrapping film. 
Moreover, it is also possible to put a loose grain on a V groove-like pedestal and to use it as a grinding-stone side. In addition, 
since the array-pitch interval will become possible [ using it for both the first process shown in drawing 2 , and the second 
process ] if it is doubled with the array pitch of the optical fiber of tape-like optical fiber core wire when preparing two or 
more V grooves in parallel, it is desirable. 

[0030] The array-pitch interval of an optical fiber has many 250-micrometer things between medial axes. Therefore, even if it 
prepares by making four V grooves parallel, the whole width of face is an about 1mm thing. Therefore, the work which dashes 
the nose of cam of an optical fiber against the grinding-stone side of the detailed shape of such a V groove is accompanied by 
difficulty. Drawing 6 (A), (B), and (C) are the examples which prepared the taper section which spreads toward an outside in 
the edge of the longitudinal direction of the V groove-like grinding-stone side 15, in order to do the work easy. Drawing 6 (A) 
is [ a side elevation and drawing 6 (C) of the plan and drawing 6 (B) ] perspective diagrams. If the taper section 17 is used, it 
will become easy to put the nose of cam of an optical fiber into V Mizouchi. 

[0031] in addition, the optical fiber insertion of a connector by which the terminal section of a tape-like optical fiber was 
fabricated by the resin etc. after performing end-face processing of tape-like optical fiber core wire by the method explained 
above - without grinding especially the end face of an optical fiber by carrying out insertion fixation, after the nose of cam of 
an optical fiber has projected slightly to the hole, it can compare with the end face of other same optical fibers, and PC 
combination can be performed 
[0032] 

[Effect of the Invention] Since it decided to use the grinding stone which established the V groove-like grinding-stone side, 
and to bevel simultaneously an edge portion far from the medial-axis array side of the optical fiber of the end face of each 
optical fiber of tape-like optical fiber core wire according to the end- face art of the optical fiber of this invention, the 
barricade simultaneously formed of a cleavage is removed by the beveling, and can use it for PC combination only by 
beveling a cleavage end face. Therefore, as compared with complete polish of the end face by the conventional technology, 
polish time is also shortened and it can contribute to cost reduction. 

[0033] Moreover, the medial-axis array side of an optical fiber is doubled with the direction of a V groove using the grinding 
stone which has arranged the grinding-stone side of the shape of two or more V groove in parallel. By contacting each optical 
fiber nose of cam to one V groove, sliding it, making perpendicular further optical fiber medial-axis array **** to the 
direction of a V groove, contacting each optical fiber nose of cam to the grinding-stone side of the shape of a separate V 
groove, and sliding it Since it is absorbed by the elastic deformation of the end face at the time of PC combination even if 
beveling of the method edge portion of four of each optical fiber end face is possible, and there are some inclinations from the 
vertical plane to the optical fiber medial axis of a cleavage end face, since the portion which remains as a cleavage end face 
for the reason becomes small, still better PC combination is attained. 



[Translation done.] 



